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(54) Bleach manganese catalyst and its use. 



manganese complexes of the formula (A^ ^ y ^ 

wherein mn is manganese in the +4 owdafonj stele ; combinations thereof ; 

W?,&°SS25S J25 " 9 ?X : having « _ 3 n.^n *™ coo**g - «. 

manganese ; and 

Y is an oxidatively-staWe counterion. 
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The invention concerns novel catalysts for activating hydrogen peroxide bleaching, detergent composi- 
tions containing t he novel catalysts and a met hod for bleaching and/or cleaning substrates employing the afore- 
mentioned compositions. 

Peroxide bleaching agents for use in laundering have been known for many years. Such agents are effec- 
5 tive in removing stains, such as tea. fruit and wine stains, from clothing at or near boiling temperatures. The 
efficacy of peroxide bleaching agents diminishes sharply at temperatures below 60°C. 

It is known that many transition metal ions catalyse the decomposition of H 2 0 2 and H 2 0 2 -Iiberating per- 
compounds, such as sodium perborate. It has also been suggested that transition metal salts together with a 
chelating agent be employed to activate peroxide compounds to render them usable for satisfactory bleaching 
10 at lower temperatures. Not all combinations of transition metals with chelating agents are suitable for improving 
the bleaching performance of peroxide compound bleaches. Many combinations indeed show no effect, or 
even a worsening effect on the bleaching performance; no proper rule seems to exist by which the effect of 
metal ion/chelating agent combinations on the bleaching performance of peroxide compound bleaches can 
be predicted. 

15 All these prior art suggestions are based on systems in which free metal ion is the catalytically active spe- 

cies and consequently produce results in practice that are often very consistent and/or unsatisfactory, espe- 
cially when used for washing at low temperatures. 

For a transition metal to be useful as a bleach catalyst in a detergent bleach composition, the transition 
metal compound must not unduly promote peroxide decomposition by nonbleaching pathways and must be 
20 hydrolytically and oxidatively stable. 

Hitherto the most effective peroxide bleach catalysts are based on cobalt as the transition metal. 

The addition to detergent formulations of catalysts based on the transition metal cobalt is, however, a less 
acceptable route as from an environmental point of view. 

In a number of patents the use of the environmentally acceptable transition metal manganese is described. 
25 All these applications are, however, based on the use of the free manganese ion and do not fulfill the require- 
ment of hydrolytic stability. U.S. Patent No. 4,728,455 discusses the use of Mn(lll)-gluconate as peroxide 
bleach catalyst with high hydrolytic and oxidative stability; relatively high ratios of ligand (gluconate) to Mn are, 
however, needed to obtain the desired catalytic system. Moreover, the performance of these Mn-based cat- 
alysts is inadequate when used for bleaching in the low temperature region of about 20 to 40°C, and they are 
30 effective only against certain stains. 

We have now discovered a class of well-defined transition metal complexes which fulfill the demands of 
stability (both during the washing process and in the dispenser of the washing machine), and which are ex- 
tremely active, even in the low temperature region, for catalysing the bleaching action of peroxy compounds 
on a wide variety of stains. 

35 More recently, there has been disclosed in European Patent Specifications Nos. 458 397 and 458 398 a 

series of manganese complexes with dinuclear manganese surrounded by coordinating ligands, especially 
1,4,7-trimethyl-1,4,7-triazacyclononane (Me 3 -TACN), having oxygen bridges between the metal centers. 
These complexes are extremely active, even at low temperatures in catalysing peroxy compounds. A wide va- 
riety of laundry stains are removable through these materials. 
40 While the dinuclear manganese complex catalysts are a substantial advance in the art, the cost of these 

materials is rather high. Additionally, it would be desirable to find alternative catalysts that are effective with 
lower levels of peroxy compounds (e.g. perborate) and that would improve performance in removing hydro- 
phobic stains such as tomato sauce. 

Consequently, the present invention seeks to provide an improved transiton metal catalyst for the bleach 
45 activation of oxidants, especially peroxy compounds, including hydrogen peroxide and hydrogen peroxide lib- 
erating or generating compounds, as well as peroxyacid compounds including peroxyacid precursors, over a 
wide class of stains at lower temperatures. 

The present invention seeks to provide an improved bleach-containing detergent composition which is ef- 
fective to clean laundry at relatively Iwo temperatures; and an aqueous laundry wash media containing new, 
50 improved detergent bleach formulations. 

The present invention also seeks to provide an improved bleaching system comprising a peroxy compound 
bleach and a transition metal catalyst for the effective use in the washing and bleaching of substrates, including 
laundry, dentures and hard surfaces (such as in machine dishwashing, general cleaning etc.), and in the textile, 
paper and wood pulp industries and other related industries; and a method for bleaching substrates such as 
55 laundry; hard surfaces, including dishware; dentures; textiles; paper and pulp; and other substances through 
use of a novel transition metal catalyst and a peroxy compound bleach. 

Accordingly, the present invention provides a catalyst having the formula: 

[LMn^iORh] Y, (A) 
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15 



20 



t&££^~^ZZ» * cydoalkyt, „„. W X — — ► 
at'i'eastbirc^R radicals nay also be connected to one another so as to form a bridgin9 unltbntwwon teto oxygons 

rr.csss.'si^sss-- «• — » «-«- — — — - ** ~- m: 

and 

(i) from about 1 to about 60% by weight of a peroxy compound; and 

(ii) a manganese complex of the structure: 

Vl \LMrt v (OR>3 ] Y, (A) 

Ofthef0rmU ' a: [LMn"(OR),]Y. W fh htrate 

Preferably the counterion Y is an anion se.ected from the group cons^ng of 
structural acyclic and cyclic formulas which follow: 
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IX 



CH 3 N(CH 2 CH 2 CH 2 N(CH3)2)2 * 
HN(CH 2 CH 2 NH 2 )2 

CH 3 N(CH 2 CH 2 N(CH 3 ) 2 ) 2 XII 

CH 3 C(CH 2 CH 2 N(CH 3 ) 2 ) 3 XIII 

(IV) is 2-methyl-1 ,4,7-trimethyM ,4,7-triazacydononane, coded as Me/Me 3 -TACN, and ngano ivj 

1,4,7 ; tria ^"ZlT, a'euISuiSysts for the bleach activation of peroxy compounds over a wide 

„ >a ^rplid..lL.«n 9 compound., hydrdd.d p,™,id..gdd«.». p.ro,y.o.d. .dd ,hd«»d». 
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and peroxyacid bleach precursor systems, and mixtures thereof. 

Hydrogen peroxide sources are well known in the art. They include the alkali metal peroxides, organic per- 
oxide bleaching compounds such as urea peroxide, and inorganic persalt bleaching compounds, such as the 
alkali metal perborates, percarbonates, perphosphates and persulphates. Mixtures of two or more of such com- 
5 pounds may also be suitable. Particularly preferred are sodium percarbonate and sodium perborate and, es- 
pecially, sodium perborate monohydrate. Sodium perborate monohydrate is preferred to tetrahydrate because 
of its excellent storage stability while also dissolving very quickly in aqueous bleaching solutions. Sodium per- 
carbonate may be preferred for environmental reasons. These bleaching compounds may be utilised alone or 
in conjunction with a peroxyacid bleach precursor. Use of precursors may be of advantage for improving the 
10 overall whiteness appearance of white fabrics as well as for hygiene purposes. 

Peroxyacid bleach precursors are known and amply described in the literature, such as in the GB Patents 
836,988, 864,798; 907,356; 1,003,310 and 1,519,351; German Patent 3,337,921; EP-A-0185522, EP-A- 
0174132; EP-A-0120591 ; and U.S. Patents 1,246,339; 3.332,882; 4,128.494; 4,412,934 and 4,675,393. 
Another useful class of peroxyacid bleach precursors is that of the quaternary ammonium substituted per- 
15 oxyacid precursors as disclosed in U.S. Patents 4,751 ,01 5 and 4,397,757, in EP-A-284292, EP-A-331229, EP- 
A-0303520. EP-A-458396 and EP-A-464880. Examples of peroxyacid bleach precursors of this class are: 
2-(N,N,N-trimethyl ammonium) ethyl-4-sulphophenyl carbonate - (CSPC); 
N-octyl,N,N-dimethyl-N 10 -carbophenoxy decyl ammonium chloride - (ODC); 
3~(N,N,N-trimethyl ammonium) propyl sodium-4-sulphophenyl carboxyiate; and 
20 N.N.N-trimethyl ammonium toluyloxy benzene sulphonate. 

Of the above classes of bleach precursors, the preferred classes are the esters, including acyl phenol sul- 
phonates and acyl alkyl phenol sulphonates; acyl-amides; and the quaternary ammonium substituted perox- 
yacid precursors. 

Highly preferred activators include sodium-4-benzoyloxy benzene sulphonate; N,N,N',N'-tetraacetyl ethy- 
25 lene diamine; sodium-1-methyl-2-benzoyloxy benzene-4-sulphonate; sodium-4-methyl-3-benzoyloxy ben- 
zoate; trimethyi ammonium toluyloxy benzene sulphonate; sodium nonanoyloxybenzene sulphonate; sodium 
3,5,5,-trimethyl hexanoyloxybenzene sulphonate; glucose pentaacetate and tetraacetyl xylose. 

Organic peroxyacids are also suitable as the peroxy compound. Such materials normally have a general 
formula: 

30 

O 
U 

KO-O-C-R-Y 

35 wherein R is an alkylene or substituted alkylene group containing from 1 to about 22 carbon atoms or a phe- 
nylene or substituted phenylene group, and Y is hydrogen, halogen, alkyl, aryl or 

O O 
ll t\ 

^ -C-OH or -C-O-OH 

The organic peroxy acids usable in the present invention can contain either one or two peroxy groups and can 
be either aliphatic or aromatic. When the organic peroxy acid is aliphatic, the unsubstituted acid has the gen- 
eral formula: 

45 

O 

w 

HO-O-C- (CH 2 ) r -Y 

50 where Y can be, for example, H, CH 3 , CH 2 CI, COOH, or COOOH; and n is an integer from 1 to 20. 
When the organic peroxy acid is aromatic, the unsubstituted acid has the general formula: 

O 

w 

HO-0-C-C<H 4 -Y 

55 

wherein Y is hydrogen, alkyl, alkylhalogen, halogen, or COOH or COOOH. 

Typical monoperoxy acids useful herein include alkyl peroxy acids and aryl peroxy acids such as: 
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Hi) 1,12-diperoxydodecanedioic acid; 

v^'ip^^aE'acSeroxysebasic acid and diperoxyisophthalic acid; 
vi) 2-decyldiperoxybutane-1,4-dioic acid; 

Adetergent bleach composition of the mvenhoncan be formu ^ J are present in quantities 

• ■^jrrr^^^ssi „ . - ,» 

° tSSiT.. i— » noo,pa,i M . -» aaba»«.y "V - «-"»- 

Thn surface-aetivs iralanal ™>Y » "»""•"» de , *! .n.,-! Many amiable anlivea am 

anionic nonlo*. ar,ptol«io.i»»».Min and cancan ««e. ™™ .„, D ,»,- 

include the alkyl portion of higher aryl 9 rou P*- romoounds are sodium and ammonium alkyl sulphates. 

Examples of suitable synthetic amomc detergent ^^^Zexa^e.Ucru^^oocc^ 
especiallythoseobtainedbys^ 

oil; sodium and ammonium alkyl (CrCa) benzene «P no "™^ mmn0fi JL those esters of the higher alcohols 
C S ) benzene su.phonates; sodium alkyl glyceryl ether sulphates, ^' a ^ C ^^ 0 J oil fatty aci d 
died from tallow or coconut oil and synthetic a.cohc Jj^^jj^^ esters of higher <C r 
m onoglycende sulphates and sulphonates; sodium ^^^I^^^m products of fatty 
C, 8 ) fatty a 10 oho, alkyl ene oxide, ^-^^33?^ hydroxide; sodium 
acids such as coconut fatty aad " 8 ^^ such as those derived 

and ammonium salts of fatty acid amides of methyl taurine, alkane mo j> ^ 

hydrolysing the reaction product. The preferred an ™ c /^ e 7 r ^^ -kw| etner su | phat es. 
Z ene sulphonates, sodium <C 16 -C„> ^^^^^^^^ h > M 
Examples of suitable nonionic surface-active compounds wnicn ^may EO, 

reaction products of alkylene oxides, usually ^^^^JSmSSS^ P"^y or sec- 
phosphine oxides and dialkyl sulphoxides. compositions of 
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detergent compounds are used, it is generally in small amounts in compositions based on the much more com- 
monly used synthetic anionic and nonionic actives. 

As stated above, soaps may also be incorporated in the compositions of the invention, preferably at a level 
of less than 25% by weight. They are particularly useful at low levels in binary ( soap/a nionic) or ternary mix- 

5 tures together with nonionic or mixed synthetic anionic and nonionic compounds. Soaps which are used, are 
preferably the sodium, or, less desirably, potassium salts of saturated or unsaturated C 10 -C 24 , fatty acids or 
mixtures thereof. The amount of such soaps can be varied between about 0.5% and about 25% by weight, with 
lower amounts of about 0.5% to about 5% being generally sufficient for lather control. Amounts of soap between 
about 2% and about 20%, especially between about 5% and about 10%. are used to give a beneficial effect 

10 on detergency. This is particularly valuable in compositions used in hard water when the soap acts as a sup- 
plementary builder. 

The detergent compositions of the invention will normally also contain a detergency builder. Builder ma- 
terials may be selected from 1) calcium sequestrant materials, 2) precipitating materials, 3) calcium ion-ex- 
change materials and 4) mixtures thereof. 
15 Examples of calcium sequestrant builder materials include alkali metal polyphosphates, such as sodium 

tripolyphosphate; nitrilotriacetic acid and its water-soluble salts; the alkali metal salts of ether polycarboxylates, 
such as carboxymethyloxy succinic acid, oxydisuccinic acid, mellitic acid; ethylene diamine tetraacetic acid; 
benzene polycarboxylic acids; citric acid; and polyacetal carboxylates as disclosed in U.S Patent No.s 
4,144,226 and 4,146,495. 

20 Examples of precipitating builder materials include sodium orthophosphate, sodium carbonate and sodium 

carbonate/ calcite. 

Examples of calcium ion-exchange builder materials include the various types of water-insoluble crystal- 
line or amorphous aluminosilicates, of which zeolites are the best known representatives. 

In particular, the compositions of the invention may contain any one of the organic or inorganic builder 

25 materials, such as sodium or potassium tripolyphosphate, sodium or potassium pyrophosphate, sodium or po- 
tassium orthophosphate, sodium carbonate or sodium carbonate/ calcite mixtures, the sodium salt of nitrilo- 
triacetic acid, sodium citrate, carboxymethyl malonate, carboxymethyloxy succinate and the water- insoluble 
crystalline or amorphous aluminosilicate builder materials, or mixtures thereof. 

These builder materials may be present at a level of, for example, from 5 to 80% by weight, preferably from 

30 10 to 60% by weight. 

Apart from the components already mentioned, the detergent compositions of the invention can contain 
any of the conventional additives in the amounts in which such materials are normally employed in fabric wash- 
ing detergent compositions. Examples of these additives include lather boosters, such as alkanolamides, par- 
ticularly the monoethanol amides derived from palmkernel fatty acids and coconut fatty acids, lather depress- 

35 ants, such as alky! phosphates and silicones, a nit-rede posit ion agents, such as sodium carboxymethyl cellu- 
lose and alkyl or substituted alkyl celluose ethers, other stabilizers, such as ethylene diamine tetraacetic acid 
and the phosphonic acid derivatives (i.e. Dequest* types), fabric softening agents, inorganic salts, such as so- 
dium sulphate, and usually present in very small amounts, fluorescent agents, perfumes, enzymes, such as 
proteases, cellulases, lipases, amylases and oxidases, germicides and colorants. 

40 Another optional but highly desirable additive ingredient with multifunctional characteristics in detergent 

compositions is from 0.1% to about 3% by weight of a polymeric material having a molecular weight of from 
1,000 to 2,000,000 and which can be a homo- or copolymer of acrylic acid, maleic acid, or salt or anhydride 
thereof, vinyl pyrrolidone, methyl- or ethylvinyl ethers, and other polymerisable vinyl monomers. Preferred ex- 
amples of such polymeric materials are polyacrylic acid or polyacrylate; polymaleic acid/acrylic acid copolymer; 

45 70:30 acrylic acid/hydroxyethyl maleate copolymer, 1:1 styrene/maleic acid copolymer; isobutylene/maleic 
acid and diisobutylene/rnaleic acid copolymers; methyl- and ethylvinyl ether/maleic acid copolymers; ethy- 
lene/maleic acid copolymer; polyvinyl pyrrolidone; and vinyl pyrrolidone/maleic acid copolymer. 

Detergent bleach compositions of the invention, when formulated as free-flowing particles, e.g. in pow- 
dered or granulated form, can be produced by any of the conventional techniques employed in the manufacture 

so of detergent compositions, for instance by slurry-making, followed by spray-drying to form a detergent base 
powder to which the heat-sensitive ingredients including the peroxy compound bleach and optionally some 
other ingredients as desired, and the bleach catalyst, can be added as dry substances. 

It will be appreciated, however, that the detergent base powder compositions to which the bleach catalyst 
is added can itself be made in a variety of other ways, such as the so-called part-part processing, non-tower 

55 route processing, dry-mixing, agglomeration, granulation, extrusion, compacting and densifying processes 
etc., such ways being well known to those skilled in the art and not forming the essential part of the present 
invention. 

Advantageously, it is useful to separate the manganese complex from the peroxygen compound and other 
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components of the detergent-base powder. This may be accomplished through granulation or noodling 
(through an extruder) the managanese complex within a protective matrix shell. Sodium sulfate and other in- 
organic or organic substances along with binders may be useful in forming the manganese complex protective 

^^Alternatively, the bleach catalyst can be added separately to a wash/bleach water containing the peroxy 
compound bleaching agent. 

In that case, the bleach catalyst is present as a detergent additive product. Such add.trve products are 
intended to supplement or boost the performance of conventional detergent compositions and may contain 
any of the components of such compositions, although they will not comprise all of the components as present 
in a fully formulated detergent composition. Additive products in accordance with this aspect of the invention 
will normally be added to an aqueous liquor containing a source of (alkaline) hydrogen peroxide, although in 
certain circumstances the additive product may be used as separate treatment in a prewash or in the nnse. 

Additive products in accordance with this aspect of the invention may comprise the compound alone or 
preferably, in combination with a carrier, such as a compatible aqueous or nonaqueous liquid medium or a 
particulate substrate or a flexible nonparticulate substrate. 

The following examples will more fully illustrate the embodiments of this invention. All parts, percentages 
and proportions referred to herein and in the appended claims are by weight unless otherwise indicated. 

EXAMPLES 

Example 1 

Preparation of Mn(IV)Me 3 TACN(OMe) 3 (PF 6 ) 

Manganese (II) chloride was obtained from Strem Chemicals, Inc. Sodium hexaf luorophosphate was ob- 
tained from Aldrich Chemical Company. Sodium methoxide was prepared from sodium hydride (Aldnch) and 
methanol. N,N',N"-trimethyl, 1 ,4,7-triazacyclononane (Me 3 TACN) was prepared according to the literature pro- 
cedure from Atkins, et al. "Organic Synthesis", 58, 86, 1978. 

Adegassed (dual-manifold vacuum line technique) solution of 2.5 g Me 3 TACN in 40 ml methanol was chil- 
led in an ice/salt bath. To this solution was added 1.84 g manganese chloride dissolved in 10 ml methanol. 
The solution turned light brown. Subsequently, 20 ml of 1 M NaOMe was added all at once whereupon the sol- 
ution turned darker brown. After stirring for about 10 minutes. 5.0 g NaPF 6 (in 20 ml methanol was added, 
and the solution was exposed to air. About 20-30 minutes later, a further amount of 5.0 g NaPF 6 (in 20 m me- 
thanol) was added, and the solution was allowed to warm to room temperature. The solution was then f iltered 
and cooled to 0°C to promote crystallisation. After three days, dark brown crystals formed which were filtered. 
Yield 0.5g (16% - based on NaOMe). More crystals were obtained from later crystallisations, but often these 
contained co-crystallised salt. 

Elemental analysis: Calculated for C, 2 H3oF 6 MnN 3 0 3 P: C, 31 .03; H, 6.47; Mn, 11.85; N, 9.05; P, 6.68. 

Found- C 29 28 H, 5.68; Mn, 10.60; N, 9.20; P, 6.86. Mass spectral analysis: m/e 319. 
UV analysis (CH 3 CN): lambda max (nm) (E, L moH cm-') 326 (11,200), 287 (10,900), 228 (9800). 
Melting range: 1 60-1 65°C. 

EXAMPLE 2 

The bleach activating ability of Mn(IV)(Me 3 TACN)(OCH 3 ) 3 (PF 6 ) was demonstrated on Ragu (i.e. a tomato- 
based product) stained and tea stained (BC-1) cotton cloths at various active levels and various active oxygen 
IbvgIs 

Bleaching Terg-O-Tometer experiments were performed at 40°C using the recommended dose of deter- 
gent powder (1 .55g/L of zeolite containing base powder) in deionised, distilled water, for a 1 5-minute wash with 
2 or 4 stained cloths per one liter pot. The bleaching catalyst (Mn catalyst) was added as a 5% Na 2 S0 4 powder 
blend. The performance of the monomer. Mn(IV)(Me 3 TACN)(OCH 3 ) 3 (PF e ) was compared to the performance 
of another manganese bleach catalyst, the dinudear manganese complex, 
Mn(IV),(Me 3 TACN) 2 (p-0) 3 (PF 4 ) 2 . H 2 0. Results are listed under Table I. 

Bleaching values are reported as changes in reflectance (R) or (B) units (LAB scale) as measured using 
a Colorgard/System/05 Reflectometer. Since peroxide-only controls were also conducted on the sum type 
stains bleaching was actually reported as MB and MR which are calculated as MR = AR(wash) - AR(blank) 
and MB = - (AB(wash)-AB( blank)) and, therefore, the higher the number, the better the performance. 
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Table 1 



Ragu Bleading Studies (Mn catalysts) 



Mn (IV) (Me 3 TACN) (OCH 3 ) 3 , Mn (IV)2(Me 3 TACN) 2 (n-0) 3 





AAR 


AAR 


48 ppm [0] 


9.7 


0.6 


24 ppm [0] 


9.1 


0.6 


12 ppm[0] 


67 


1.2 


6 ppm [0] 


7.2 


0.8 



Conditions: 4 ppm Mn complex, 40°C, 15 minute wash, pH=10, 1.55g/l Zeolite Base, [0] = active oxygen 
added as sodium perborate. 
These results indicate that the Mn monomer, Mn(IV)(Me 3 TACN) (OCH 3 ) 3 (PF 6 ), activates hydrogen perox- 
ide to remove the hydrophobic Ragu stain. It performed much better than the corresponding dinuclear Mn cat- 
alyst at the same level of actives on this "oily" stain. 

20 

Example 3 

This Example presents the results of bleaching studies with Mn(IV)(Me 3 TACN)(OCH 3 ) 3 (PF 6 ) on tea stained 
cloth. Test values are reported in Table II. 

25 



TaWe II 



Tea Stain (BC-1) Bleaching Studies (Mn Catalysts) 




Mn (IV) (Me 3 TACN) (OCH 3 ) 3 




Mn (IV) 2 (Me 3 TACN) 2 (u-0) 3 


AAR 




AAR 


48 ppm [O] 




21.2 


18.5 


24 ppm [O] 




16.0 


12.1 


12 ppm [O] 




11 J 


8.4 


6 ppm [O] 




7.1 


4.1 



40 Conditons: 4 ppm Mn complex, 40°C, 15 minute wash, pH=10, 1 .55g/l zeolite base powder, [O] = active oxy- 
gen added as sodium perborate. 
These results again indicate that the Mn monomer is a very efficient bleach and again is somewhat better 
at removing the tea stain than the corresponding dinuciear Mn bleach catalyst. Comparing the performance 
at various active oxygen levels also indicates that the monomer gives comparable bleaching of the tea stain 
45 at 30-50% lower active oxygen levels than the manganese dimer. 

Example 4 

This Example details results similar to that of Example 3 but evaluates the effectiveness of extremely low 
50 levels of catalysts. Test results are reported under Table III. 



55 
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Table III 



TeaStamjBC^BI^ 



Mn(IV) (Me 3 TACN) (OCH 3 ) 



10 



15 



20 



\ 4 ppm Mn complex 

i 2 ppm Mn complex 

i 

1 ppm Mn complex 




cn.^T^ .. ~m -* PH.,0. « pp. — «»" — - — — 1 «" 

Example 5 



35 



40 



Table IV , 


25 


Mink* Bleaching Studieswith^^^ -n 






Perborate-only 


Mn(IV)(Me^^ 






AR(-AB) 


AR(-AB) i 


30 


Tea Stain (BC-1) 


-0.5 
5.5 

| 13.2 


21.7 ] 
15.2 1 




Ragu 

Red Wine (EMPA-114) 


35.1 



45 



50 



55 



Conditions; 4ppmMncom P .«*.- ~, — 

oxygen added as sodium perborate. , M T ACNMOCH 3 ) 3 (PF 6 ), is effective on a 

~£~S~H~=~ 

Example 6 

with different peracids. Test results are reported under Table V. 

Table V 







Without Catalyst 


With Catalyst | 




AAR 


AAR 




9.7 


26.0 


Peracetic Acid 




Sodium Monopersulfate 


29.8 


37.6 
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Conditions. 4 ppm Mn complex, 40°C, 15 minute wash, pH=10, 1.55g/l zeolite base powder, 8 x ICHW 
peracid. Tea stained cloths (BC-1). 

These results show that Mn(IV)(Me 3 TACN)(OCH 3 ) 3 (PF 6 ) effectively catalyses the bleaching of peracids 
as well as hydrogen peroxide at very low levels of catalyst (4 ppm) on tea stained cloth. The activated peracetic 
acid performed almost three times as effectively as the peracid alone and the activated monopersulfate re- 
moved all of the tea stain from the cloth leaving the initially brown cloth totally white. 

The foregoing description and examples illustrate selected embodiments of the present invention. In light 
thereof, various modifications will be suggested to one skilled in the art, all of which are within the spirit and 
purview of this invention. 



Claims 

1 . A catalyst having the formula (A): 

[LMn* v (OR) 3 ] V, (A) 
wherein Mn is manganese in the +4 oxidation state; 

R is a C r C2o radical selected from alkyl, cydoalkyl, aryl, benzyl and radical combinations thereof; 

at least two R radicals may also be connected to one another so as to form a bridging unit between two 

oxygens that coordinate with the manganese; 

L is a ligand selected from a C 3 -C 60 radical having at least 3 nitrogen atoms coordinating with the man- 
ganese; and 

Y is an oxidatively-stable counterion. 

2. A catalyst according to claim 1 wherein the ligand L is selected from 1 ( 4,7-trimethyM,4,7-triazacyclono- 
nane, and 2-methyl-1,4,7-trimethyl-1,4,7-triazacydononane. 

3. A catalyst according to claim 1 which is Mn(IV) (Me 3 TACN) (OCH 3 ) 3 (PF 6 ). 

4. A bleaching composition comprising: 

i) from about 1 to about 60% by weight of a peroxy compound; and 

ii) a manganese complex present in an effective amount for catalysing bleaching activity of the peroxy 
compound and having the structure: 

[LMn'V{ORh) Y, (A) 
wherein Mn is manganese in the +4 oxidation state; 

R is a C r C 2 o radical selected from alkyl, cydoalkyl, aryl, benzyl and radical combinations thereof; 

at least two R radicals may also be connected to one another so as to form a bridging unit between two 

oxygens that coordinate with the manganese; 

L is a ligand selected from a C 3 -C 60 radical having at least 3 nitrogen atoms coordinating with the man- 
ganese; and 

Y is an oxidatively-stable counterion. 

5. A composition according to claim 4, which comprises said peroxy compound at a level of from 2 to 30% 
by weight and said catalyst at a level corresponding to a manganese content of from 0.0005% to 0.5% 
by weight. 

6. A composition according to claim 4, wherein said manganese content is from 0.001 to 0.25% by weight. 

7. A composition according to claim 4, wherein said peroxy compound is selected from the group consisting 
of hydrogen peroxide, hydrogen peroxide-liberating compounds, hydrogen peroxide-generating systems, 
peroxyacids and their salts, and peroxyacid bleach precursors, and mixtures thereof. 

8. A composition according to claim 4, which further comprises a surface- active material in an amount form 
0.5% to 50% by weight. 

9. A composition according to claim 4, which further comprises a detergency builder in an amount from 5 to 
80% by weight. 

10. A composition according to claim 4, which further comprises an enzyme selected from the group consist- 
ing of proteases, cellulases, lipases, amylases, oxidases and mixtures thereof. 



12 



EP 0 544 519 A2 



10 



ganese; and 

Y is an oxidatively-stable counterion. 



A method according to claim 11 , wherein the substrate t selected from fabric, dishware and dentures. 
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